Abstract. A two-dimensional problem in an infinite microstretch thermoelastic solid with microtemperatures subjected to a mechanical source is studied. The medium is rotating with a uniform angular velocity ⃗ Ω. The normal mode analysis is used to obtain the exact expressions for the component of normal displacement, microtemperature, normal force stress, microstress tensor, temperature distribution, heat flux moment tensor and tangential couple stress. The effect of microrotation and stretch on the considered variables are illustrated graphically.
Introduction
The dynamical interaction between the thermal and mechanical response has great practical applications in modern aeronautics, astronatics, nuclear reactors, and high-energy particle accelerators. Classical elasticity is not adequate to model the behavior of materials possessing internal structure. Furthermore, the micropolar elastic model is more realistic than the purely elastic theory for studying the response of materials to external stimuli. Eringen and Suhubi [1] and Suhubi and Eringen [2] developed a nonlinear theory of micro-elastic solids. Later Eringen [3] [4] [5] developed a theory for the special class of micro-elastic materials and called it the "linear theory of micropolar elasticity". Under this theory, solids can undergo macro-deformations and micro-rotations. Eringen [6] developed a theory of thermo microstretch elastic solids in which he included microstructural expansions and contractions. The material points of microstretch solids can stretch and contract independently of their translations and rotations. Microstretch continuum is a model for Bravais lattice with a basis on the atomic level and a two phase dipolar solid with a core on the macroscopic level. For example, composite materials reinforced with chopped elastic fibres, porous media whose pores are filled with gas or inviscid liquid, other elastic inclusions and 'solid-liquid' crystals, etc., should be characterizable by microstretch solids. Eringen [7] developed a theory of microstretch elastic solid in which he included microstructural expansions and contractions, Singh [8] studied reflection of plane waves from free surface of a microstretch elastic solid, Singh and Kumar [9] studied wave propagation in a generalized thermomicrostretch elastic solid, Ciarletta and Scalia [10] derived some result in linear theory of thermo-microstretch elastic solids, Iesan and Quintanilla [11] discussed thermal stresses in microstretch elastic plates, Kumar and Rupender [12] studied the reflection at free surface of magneto-thermo-microstretch elastic solid, Kumar and Partap [13] studied the elastodynamic behavior of waves in thermo-microstretch elastic plate bordered with layers of inviscid liquid, Kumar and Partap [14] discussed wave propagation in microstretch thermoelastic plate bordered with layers of inviscid liquid, Tomar and Khurana [15] discussed reflection and transmission of elastic waves from a plane interface between two thermo-microstretch solid halfspaces, Passarella and Tibullo [16] gives some results in linear theory of thermoelasticity backward in time for microstretch materials, Marin [17] studied a partition of energy in thermoelasticity of microstretch bodies. Marin [18] discussed Lagrange identity method for microstretch thermoelastic materials, Othman and Lofty [19] studied the plane waves of generalized thermomicrostretch elastic half space under three theories, Kumar and Partap [20] conducted an analysis of free vibrations for Rayleigh-Lamb waves in a microstretch thermoelastic plate with two relaxation times, Othman and Lofty [21] studied generalized thermo-microstretch elastic medium with temperature dependent properties for different theories, Kumar and Kansal [22] studied fundamental solution in the theory of thermomicrostretch elastic diffusive solids, Othman and Lofty [23] studied the effect of rotation on plane waves in generalized thermo-microstretch elastic solid with one relaxation time, Kumar et. al. [24] discussed the generalized thermoelastic waves in microstretch plates loaded with fluid of varying temperature. Abbas and Othman [25] studied the plane waves in generalized thermo-microstretch elastic solid with thermal relaxation using finite element method, Kumar and Rupender [26] discussed the propagation of plane waves at imperfect boundary of elastic and elctro-microstretch generalized thermoelastic solids, Shaw and Mukhopadhayay [27] studied the electromagnetic effects on Rayleigh surface wave propagation in a homogeneous isotropic thermomicrostretch elastic half-space and Passarella et. al. [28] discussed the microstretch thermoviscoelastic composite materials.
Assuming that the microelements of a thermoelastic body have different temperatures, the concept of microtemperatures was derived. Microtemperatures depend homogeneously on microcoordinates of the microelements, which are based on the microstructure of the continuum. The theory of microtemperatures is widely used in nano materials which is of great importance in the current research area. Grot [29] discussed a theory of thermodynamics of elastic bodies with microstructure whose microelements possess microtemperatures. In this theory the inverse of the microelement temperature is supposed to be a linear function of microcoordinates. Riha [30] studied heat conduction in materials with microtemperatures. Iesan and Quintanilla [33] studied a theory of thermoelasticity with microtempera-tures. Iesan [34] proposed the theory of micromorphic elastic solids with microtemperatures. Exponential stability in thermoelasticity with microtemperatures was studied by Casas and Quintanilla [35] . Scalia and Svandze [36] gave the solutions of the theory of thermoelasticity with microtemperatures. Iesan [37, 38] discussed thermoelasticity of bodies with microstructure and microtemperatures. Aouadi [39] discussed some theorems in the isotropic theory of microstretch thermoelasticity with microtemperatures. Quintanilla [40] discussed thermoelastic bodies with inner structure and microtemperatures. Scalia et al. [41] studied basic theorems in the equilibrium theory of thermoelasticity with microtemperatures. Quintanilla [42] discussed the growth and continuos dependence in thermoelasticity with microtemperatures. Steeb et al. [43] studied time harmonic waves in thermoelastic material with microtemperatures. Chirita et. al. [44] studied the theory of thermoelasticity with microtemperatures. Singh et. al. [45] discussed a problem in microstretch thermoelastic diffusive medium. Kumar et. al. [46] studied the Reflection and refraction of plane waves at the interface of an elastic solid and microstretch thermoelastic solid with microtemperatures.
Various authors [48] [49] [50] [51] [52] [53] have discussed the effect of rotation in thermoelastic medium. It is not possible to name all the contributors. Hence the authors have mentioned a few names in the field of thermoelasticity.
In the present problem the authors have discussed deformation due to rotation in microstretch thermoelastic medium with microtemperature. A mechanical force is applied in the interior of infinite microstretch thermoelastic medium with microtemperatures. The normal mode analysis technique has been applied to obtain the exact expressions for component of normal displacement, microtemperature, normal force stress, microstress moment tensor, temperature distribution, heat flux moment tensor and tangential couple stress. The distributions of the considered variables are then represented graphically.
Fundamental model
A homogeneous isotropic, microstretch thermoelastic medium with microtemperatures is considered. The medium is rotating uniformly with an angular velocity ⃗ Ω = Ω^, where^is a unit vector representing the direction of the axis of rotation. All quantities considered will be functions of the time variable and of the coordinates and respectively. The displacement equation of motion in the rotating frame has two additional terms (Schoenberg and Censor [47] ): centripetal acceleration, ⃗ Ω × ( ⃗ Ω × ⃗) due to time varying motion only and Corioli's acceleration, 2 ⃗ Ω ×⃗ where ⃗ is dynamical displacement vector.
We consider a mechanical force applied in the interior of infinite microstretch thermoelastic medium with microtemperatures. A rectangular coordinate system ( , , ) having origin on the surface = 0 and z-axis pointing vertically into the medium is considered. To analyze the component of normal displacement, microtemperature, normal force stress, microstress tensor, temperature distribution, heat flux moment tensor and tangential couple stress at the interface of the medium, the continuum is divided into two half spaces defined by
The system of governing equations for a rotating homogeneous, isotropic microstretch thermoelastic solid with microtemperatures without body forces, body couples, stretch force, heat sources, and first heat source moment following Eringen [6] , Iesan [38] and Schoenberg and Censor [47] are, Stress equation of motion:
Couple Stress equation of motion:
Equation of balance of stress moments:
Equation of balance of energy:
Equation of balance of first moment of energy:
Constitutive relations:
8) * is microstress tensor; is first heat flux moment tensor; ⃗ is displacement vector; ⃗ is microrotation vector; ⃗ is microtemperature vector and * is scalar microstretch; is density; is microinertia; * is specific heat at constant strain;
* is thermal conductivity and is thermodynamic temperature above reference temperature 0 .
We have restricted our analysis to the plane strain parallel to -plane with displacement vector ⃗ = ( 1 , 0, 3 ), microtemperature vector ⃗ = ( 1 , 0, 3 ), microrotation vector ⃗ = (0, 2 , 0) and angular velocity ⃗ Ω = (0, Ω 2 , 0) respectively. For convenience the following non-dimensional variables are used:
Assuming the scalar potential functions 1 ( , , ),
) and 4 ( , , ) defined by the relation in non dimensional form as,
Using above non dimensional variables and potential functions given by equation (2.10) the equations (2.1)-(2.5) reduces to (after dropping superscripts),
Using normal mode in (2.11)-(2.17), we get
where 
, we get the equation for¯1( ) as, 
which can be factorized as follows,
The series solution of equation (3.8) can be expressed in the form,
are specific function depending upon , and .
Using equation (3.9)-(3.15) in (3.1)-(3.7), we get
Thus we have, 2 ).
Boundary Conditions
In this section we determine the parameters ; ( = 1, 2, . . . 14). For this boundary conditions at the interface = 0 have been taken as,
where 1 is the magnitude of mechanical force. Using the expressions of , ,
into the above boundary conditions, we obtain a system of fourteen non homogenous linear equations. After solving these system of equations, we get the values of constants ; ( = 1, 2, . . . 14) and hence obtain the component of normal displacement, microtemperature, normal force stress, microstress moment tensor, temperature distribution, heat flux moment tensor and tangential couple stress for microstretch thermoelastic solid with microtemperatures.
Particular Cases
(i) If we neglect micropolarity effect i.e = = = 0 = = = = 0, we obtain the results for microstretch thermoelastic solid with microtemperatures without microrotational effect (TSMWM).
(ii) If we neglect stretch effect i.e 0 = 0 = 1 = 1 = 0 = 2 = 0 = 0, we obtain the results for thermoelastic solid with microtemperatures without stretch effect (TSMWS). (iii) If we neglect both micropolarity effect and stretch effect i.e = = = 0, = = = 0 = 0 = 1 = 1 = 0 = 2 = 0 = 0, we obtain the results for thermoelastic solid with microtemperatures (TSM).
Numerical Results, Discussion And Conclusion
In order to illustrate the theoretical results obtained in the preceding section, we take the following values of parameters for, a) micropolar constants are given by [32] : Similar to the variation of microtemperature, the variations of normal force stress are similar in nature for MTSM and TSMWM. But in this case the variations for TSMWS and TSM are reversed i.e. the variation of normal force stress for TSM are highly oscillatory in nature. These variations of normal force stress for different medium is shown in figure 3 .
It is interesting to observe from figure 4 that the variation of microstress tensor for both the medium (MTSM & TSMWM) are exactly opposite to each other. The variations of temperature distribution shown in figure 5 , is similar to the variation of microtemperature for different medium.
In the absence of stretch effect (TSMWS & TSM), the variations of heat flux moment tensor are identical in nature. These variations for heat flux moment tensor are also similar in the presence of stretch effect (MTSM & TSMWM), but the degree of similarity is less as compared to the medium without stretch effect. These variations of heat flux moment tensor are shown in figure 6 . 
